228
The definition of the electric-dipole moment of a particle is as follows. Let the coordinate z be measured from the center of mass of a particle and let p JJ be the electric charge density inside the particle, whose angular momentum is J with quantum number J and whose orientation state is given by m =: J relative to the z axis. The dipole moment eD is then defined by
where dT is a differential volume element and e is conventionally taken to be the protonic charge. If the particle is charged, this definition implies that the center of charge of the particle is displaced from the center of mass if D =!= O. If, on the other hand, the particle has no net 211 0163-8998/82/1201-0211$02.00 charge, the definition implies a greater positive charge in one hemi sphere and a correspondingly greater negative charge in the other.
It is easy to see (Purcell & Ramsey 1950 , Ramsey 1953 , 1956 , Golub & Pendlebury 1972 from the following argument that the electric dipole moment must vanish if there is symmetry under the parity transformation (P) for which r� -r or the time-reversal transformation (T) for which t � -to Since the orientation of the particle can only be specified by the orientation of its angular momentum, the dipole moment D and the angular momentum J must transform their signs the same way under P and T if D is to have a nonzero value and if there is to be P and T symmetry. But D changes sign under P whereas J does not, so D must vanish if there is P symmetry. Likewise D does not change sign under T but J does, so D must vanish if there is T symmetry. More rigorous proofs of the above can be given (Ramsey 1953 , 1956 , Golub & Pendlebury 1972 . If one makes the usual assumption of CPT symmetry (where C is the charge conjugation transformation, Ze� -Ze), the existence of an electric-dipole moment would also imply a failure of CP symmetry. In molecules, electric-dipole moments do exist and are attributed to degenerate states, but degeneracy for the neutron would contradict the well-established fact that neutrons obey the Pauli exclu sion principle.
For many years it was believed that the above P-symmetry argument precluded the existence of an electric-dipole moment for elementary particles, until Purcell & Ramsey (1950) pointed out that the assump tion of P symmetry must be based on experiment and that few experiments on particles were sensitive to P. They pointed out that a sensitive test of P symmetry would be a search for an electric-dipole moment. This analysis led to the first experiment on the electric-dipole moment of the neutron (Smith et al 1957) , which lowered the ex perimental limit on IDI from 10-14 cm to 5 x 10-2 0 cm. Subsequently, the work in 1957 of Lee & Yang and of Wu et al showed that there was a failure of P symmetry in the decay of the kaon and in other weak interactions including the beta decay of nuclei. Despite this failure of P symmetry, which removed one argument against the existence of an electric-dipole moment, Landau (1957a,b) and others (Lee & Yang 1957 , Wu et al 1957 showed that the parity argument against an electric-dipole moment could be replaced by the above argument based on time-reversal invariance. However, Jackson et al (1957) and Ramsey (1958) emphasized that time-reversal invariance, like parity at an earlier period, was merely an assumed symmetry that must rest on an ex perimental basis; there was little direct experimental evidence at that time in the strong and weak interactions. In 1964 Christenson et al discovered the CP-violating decay of the Kt meson into two charged pions; if one assumes CPT symmetry as discussed above, the result implies a violation of T symmetry. A direct indication of a violation of T symmetry has also been found in the Kt decay by Schubert et al (1970;  see also Casella 1968 Casella , 1969 but so far all experimentally observed manifestations of either CP or T symmetry violations have been limited to the KO -R? system.
Since the discovery of CP violations in the K� decay, a number of theoretical predictions have been made for particle electric-dipole moments on the basis of theories developed to account for the Kt decay. The different predictions cover a wide range of values; some were as large as 10-19 cm for the D of the neutron and most were 10-22 cm or larger. As discussed below, the lower experimental limits on D have been followed by lower theoretical calculations, with 10-23 to 10-28 cm being typical predictions of current theories. This is discussed in greater detail in the final section of this report.
Experimental measurements and theoretical predictions of electric dipole moments are possible for many different particles, including neutrons, protons, electrons, muons, and hyperons, but the most sensitive tests of theories have so far come from the neutron. The reason for this is the neutron's zero electric charge. As first pointed out in this connection by Purcell & Ramsey (1950) and further discussed by Schiff (1963) , an electrically charged particle in equilibrium under the action of only electrostatic forces must be subject to zero electric field since otherwise the charged particle would be accelerated. Since the electric dipole interaction energy is proportional to the applied electric field, the electric-dipole moments of charged particles should produce no observ able interactions. As discussed by Schiff, exceptions to this theorem can occur (a) if the particle is significantly acted on by forces other than electric, (b) if the particle or nucleus involved has a finite size and structure, or (c) if relativistic spin-dependent effects are included.
Although these exceptions permit observations of electric-dipole mo ments of electrically charged particles, the sensitivities of experiments with charged particles are ordinarily much less than those with neutrons.
An exception is the electron, for which the experimental dipole limit is almost as low as the limit of the neutron. Most theories, however, predict an electric-dipole moment of the electron at least m/ M or 10-3 times smaller than that for the neutron. Consequently, the most sensitive tests of electric-dipole moment theories are those with'the neutron. For this reason the neutron experiments are discussed first and in greatest detail; measurements on the electron, proton, muon, and hyperons are mentioned only briefly.
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NEUTRON MIRRORS
All of the recent measurements that set a limit to the neutron electric dipole moment utilize neutron mirrors. Therefore, before describing these experiments it is best to review briefly the operation of neutron murors.
The passage of slow neutrons through matter can be described in terms of a wave with an index of refraction n. The index of refraction is given (Fermi et al 1950) by
where A is the neutron wavelength, N is the number of nuclei per cm 3 , acoh is the neutron coherent forward scattering length, P-M is the neutron magnetic moment, B is the magnetic induction, 1 M v 2 is the neutron kinetic energy, and the ± depends on whether the neutron spin and B are parallel or antiparallel. As in the case of fiber optics, total reflection occurs for a glancing angle () less than the critical glancing angle () c' As for light, cos Oc = n.
3.
Typically, polarized neutrons at 80 m s -1 may be totally reflected from a suitable wall material at a 5° glancing angle and below 6 m s -1 they may be totally reflected at all angles of incidence. Since a coh is positive with some surface materials and negative with others, the index of refraction may be less than unity, making possible total external as well as total internal reflection. Copper, quartz, beryllium, and beryllia, for exam ple, give total external reflection of neutrons. It is of interest to note that neutrons at 6 m s -1 correspond to an energy of 2 X 10-7 e V, a tem perature of 0.002 K, and a wave length of 670 A. Since the neutron in a surface reflection interacts coherently with many nuclei in the reflecting material, there is little exchange of energy between the neutrons and the atoms of the containing walls so the neutron retains its low effective temperature even when the reflecting surface is at room temperature.
N e utron mirrors are used for several purposes in the various experi ments on the neutron electric-dipole moment. The existence of total reflection makes possible low-loss neutron-conducting pipes, which can be hollow if the surface material is chosen to give total external reflection. The use of such neutron-conducting pipes overcomes the usual fall of intensity with distance and thereby compensates in part the loss of intensity by the selection of only extremely slow neutrons.
Since the departure of n from unity in Equation 2 is proportional to A2, at very low velocities (less than 6ms-1 ) and with suitable wall materials, the neutrons are totally reflected at all angles of incidence. As a result, totally reflecting neutron storage bottles may be made with storage times exceeding 100 s. As discussed below, such storage bottles are now used in the most sensitive experiments on the neutron electric-dipole moment.
In 
MEASUREMENTS WITH NEUTRON BEAMS
The earliest measurements of the neutron electric-dipole moment were by neutron beam experiments. The first was that of Smith et al (1957) with later experiments by Miller et al (1967, 196 Apostolescu et al (1970) , and Dress et al (1973 Dress et al ( , 1977 Dress et al ( , 1978a . The greatest sensitivity at each of the stages was attained in the experiments of Dress, Miller, Ramsey, and their associates. Since the latest neutron beam experiment, that of Dress et al (1977 Dress et al ( , 1978a provides the greatest sensitivity, only this beam experiment is described here .. The apparatus used in this experiment measures with high precision the precessional frequency of the neutron spin in a weak magnetic field by means of a neutron beam magnetic resonance apparatus similar to that used for measuring the magnetic moment of the neutron. A strong electrostatic field is then applied successively parallel and antiparallel to the magnetic field. If the neutron had an electric-dipole moment, the torque of this dipole moment in the electric field would make the precessional frequency of the neutron spin somewhat greater with the electric field in one direction and somewhat less in the opposite. From the point of view of quantum mechanics, the electric field E produces an energy separation 2eDE between the m = +1 and -1 states of the neutron so the frequency shift all when the field is applied is given by
The frequency should shift by double this amount when the field is reversed. By setting an experimental limit on all, a limit is thereby set on the electric-dipole moment of the neutron. The main requirements in the experiment are to achieve a very high sensitivity and to eliminate spurious effects that might lead to a false apparent electric-dipole moment or obscure an actual moment. A schematic view of the apparatus is shown in Figure 1 . The neutron beam comes from the cryogenic moderator at the Institute Laue Langevin (ILL) reactor. The neutrons are conducted from the modera tor through a neutron-conducting tube of rectangular cross section on whose surface they are totally reflected at glancing angles of 2° or less.
As shown in Figure 1 , the neutron beam goes through a portion of the pipe in which the walls consist of magnetized iron. The neutron beam is polarized by transmission through this portion of the pipe as discussed in the previous section of this report. The analyzing device to determine if there has been a change in the neutron spin orientation is a second magnetized portion of pipe. If the neutron spin remains unaltered between the first and second of these regions with magnetized walls, most of the neutrons will be transmitted by the second region. If, on the other hand, the neutrons have been reoriented by approximately 180° between the two iron mirror sections, the neutrons whose orientations have changed will not be totally reflected in the second magnetic mirror, with a consequent reduction in beam intensity. A weak uniform static magnetic field is provided in the intermediate region so the neutron precesses in that region with its characteristic Larmor precession frequency, lIL = 2/-LMB/h. When a suitable oscillatory magnetic field is also applied at this frequency, the neutron undergoes a resonant reorientation that, according to the above analysis, is accompanied by an observable reduction of the detected beam intensity. The oscillatory field is applied in two separate phase-coherent segments since, as shown by Ramsey (1953 Ramsey ( , 1956 Ramsey ( , 1980a such successive oscillatory fields provide a narrower resonance, especially if the magnetic field is not perfectly uniform. If the two separated segments of the oscillatory field have a 90° phase shift between them, the shape of the resonance is that of a dispersion curve with the steepest portion of the slope at the spin precession frequency, as shown in Figure 2 . If the frequency of the oscillator is set so that the detected neutron intensity is at the position of the steepest slope, the presence of a neutron electric-dipole moment can 
., � . ., .. ,
Figure 2 Typical magnetic resonance with the neutron beam apparatus for a phase shift of 7T/2 between the two oscillatory fields. The calculated transition probability for a is an electric-dipole moment, the torque due to the electric field will increase the precessional frequency of the neutron for one orientation of the field and decrease it for the opposite. At a fixed frequency of the oscillator, this change, 4eDElh, in the precessional frequency of the neutron spin will then be detectable with high sensitivity as a change in the neutron beam intensity.
The electric field is applied over a length of 196 cm and typically has a value of about 100 kVcm-1• The static magnetic field was about 17G
and the neutron beam was 89% polarized.
Great care in the experiment must be taken to avoid spurious effects that could simulate a nonexistent electric-dipole moment or mask an existing one. Fortunately, a number of things can be done to eliminate or minimize such effects. Since these are discussed in detail in the original article (Dress et al 1977) and several review articles (Ramsey 1981a (Ramsey , 1982 , they are listed but not discussed in detail here. They include successive reversals in the relative phase of the two oscillatory fields, reversals of the leads to the source of the electrostatic potential, measurements with successive reversals of the reversing switches when no electric field is present, symmetrical elimination of data when a spark occurs to avoid effects from changed magnetic fields caused by the spark currents, and care to make E and B accurately parallel to reduce the effect of the apparent magnetic field E x v I c when the neutron moves with velocity v through the electric field E.
(If E and B are accurately parallel, the E x v I c field will be perpendicular to B and will not lead to a change in the magnetic precession frequency when E is reversed but kept at the same magnitude. ) As further checks on a possible E x vic effect the measurements were made at different neutron velocities and with the apparatus at intervals rotated 1800 to reverse the neutron velocity relative to the apparatus and hence to reverse the sign of the E x vic effect.
The results of the neutron beam experiment (Dress et al 1977 (Dress et al , 1978a are
or IDI < 3 x 10-24 cm.
6.
In other words, the neutron electric-dipole moment, if it exists at all, is less in magnitude than 3 x 10-24 cm. To emphasize the smallness of this result, it should be noted that for this value the corresponding bulge of 
MEASUREMENTS WITH BOTTLED NEUTRONS
The neutron electric-dipole moment experiments, as so far described, depend upon the fact that neutrons at a velocity of, say, 80 m s-1 will be totally reflected by many materials at glancing angles of 5°. As discussed in the section on neutron mirrors, when the velocity of the neutrons diminish, the glancing angle for total reflection increases until finally at a velocity less than 6 m S-l total reflection can be obtained even at normal incidence on many surfaces and it is possible to store neutrons in an enclosed bottle. For many years it was apparent (Ramsey 1957 , Kleppner et al 1958 , 1960 , Shapiro 1968a Lobashov et al (1973 ), Miller (1974 , Harvard-Sussex Rutherford-ILL (1974, 1975) , Golub et al (1979) , and Ageron et al (1980) . Specific experiments to use neutron bottles to measure the electric-dipole moment were discussed by Ramsey (1957 Ramsey ( , 1969 , Sha piro (1968a), Golub & Pendlebury (1972) , Taran (1973) , Lobashov et al (1973 ), Miller (1974 , Harvard-Sussex-Rutherford-ILL (1974, 1975) , AItarev et al (1978a AItarev et al ( ,b, 1980 AItarev et al ( , 1981a , Dombeck et al (1979) , and by others.
The first experiment with bottled neutrons to provide a useful limit to the neutron electric-dipole moment was that of Altarev and his associ ates in Leningrad (Altarev et aI1978a,b, 1980 (Altarev et aI1978a,b, , 1981a . They used the apparatus shown in Figure 3 or jDj < 6 x 10-25 cm.
8.
At the ILL, a Harvard-Sussex-Rutherford-ILL collaboration (1974, 1975 ) is also using bottled ultra-cold neutrons to measure the neutron electric-dipole moment. The method depends on using ultra-cold neu trons of approximately 6 m s -1. These neutrons are led by a neutron conducting pipe into the apparatus shown in Figure 5 . stored in a cylinder approximately 25 cm in diameter and 10 cm high with the top plates being metallic-beryllium or copper-and the sides of the cylinder being insulators of beryllia or quartz. After the neutron bottle is filled, a shutter is closed, storing the neutrons for 30-100s. The oscillatory fi eld is applied as initial and final coherent pulses, usually with a 1T/2 relative phase shift. The resonance is observed in a fashion similar to the neutron beam experiment: the neutrons are polarized on passage through the indicated polarizing foil, analyzed during their return passage through the foil, and counted at the indicated ultra-cold neutron (VeN) detector. The observations are at the steepest point of the resonance curve. The change in beam intensity correlated with the application of an electric field is then examined to set a limit to the neutron electric-dipole moment. A typical resonance curve obtained with the new ILL apparatus is shown in Figure 6 . The use of stored ultra-cold neutrons offers two particularly impor tant advantages. The resonance curve with stored neutrons in Figure 6 is 3500 times narrower than that of Figure 2 . Furthermore, as mentioned above, a large fraction of running time in the beam experiment must be devoted to eliminating the E x v / c effect. Since it is the average value of v that is important, this effect is drastically diminished when the neutrons enter and leave by the same exit hole with an 80-s storage time instead of passing through the apparatus once at a velocity of 90 m s -1. As a result of the reduced effective magnetic field from E x v / c, it is also possible to use a much weaker static magnetic field with an accompany ing reduction in the stability requirement for the current that provides the static magnetic field.
Although the new experiments with bottled neutrons will have the above marked advantages, it must be recognized that they will still have many difficulties. The limit has by now been pushed to such a low value that care must be taken to avoid all possible systematic effects. Although some of these are intrinsically reduced in an experiment with bottled neutrons, other serious problems remain. For example, prob lems due to stray magnetic field (especially when associated with reversals of the electric field) and to magnetic-field changes resulting from electrical sparks can be just as serious in absolute terms and more serious in relative terms with bottled neutrons. These problems have already caused much difficulty in the beam version of the experiment and should be even more formidable in the bottled-neutron experiment, which seeks to lower the limit for the neutron electric-dipole moment by a factor of 100-1000.
With an electric field of 30 k V cm -1 and a multilayer Mumetal or Moly-Permalloy magnetic shield, it should be possible initially to achieve a sensitivity limit on the electric-dipole moment of 10-25 cm. Two members of the collaboration (R. Golub & J. M. Pendlebury) proposed (1975, 1977, 1979 ) the use of cold liquid 4 He in a neutron bottle to accumulate ultra-cold neutrons in one bottle while the reso nance is obs e rved in another. This procedure should provide much greater neutron densities in the bottle where the resonances are studied. When these increased densities are available, a sensitivity limit of 10-26 em or lower should be obtained for the neutron electric-dipole moment. However, as the sensitivity limit is pushed to successively lower values the problem of magnetic field fluctuations, especially any that are coupled jointly to the electric and magnetic field reversals, will probably determine the limit to D that can be reliably established. How low this limit can be will be determined by experience during the next few years. A proposal by Ramsey (1980b) to use optically pumped 3 He or a similar gas as a magnetometer should contribute markedly to lowering the limit on D. 3 He will be optically pumped to align the nuclear spins and then introduced into the neutron bottle at low pressure along with the neutrons. Then oscillatory fields will be applied simultaneously at the neutron and 3 He resonance frequen(.,;es. The 3 He will be subsequently pumped to a high magnetic field region where its polariza tion will be measured in an NMR spectrometer. In this fashion the 3 He will measure the magnetic field in the same region of space and at the same time as the neutron measurements, except for a small correction for the effect of gravity on the ultra-cold neutrons.
ELECTRIC-DIPOLE' MOMENTS OF OTHER PARTICLES
Electric-dipole moment measurements have been made for particles other than the neutron, including electrons, muons, protons, and hyperons. However, as discussed in the introduction, these measure ments so far provide less sensitive tests of theories than do the experiments with neutrons. Furthermore, many of these experiments were described in an excellent review article by Sandars (1975) . For these reasons, experiments on particles other than the neutron are discussed only briefly here and references are given to the original articles in which detailed descriptions can be found.
Electron
The earliest indications of a limit to the electric-dipole moment for the electron were based on an analysis by Salpeter (1958) and Feinberg (1969) of existing data from the Lamb-Retherford experiment. These set a limit of 2 x 10-13 cm for IDI. This limit was lowered to 4 x 1O-16 cm by the analysis of Crane's experiment (Garwin & Leder man 1959, Nelson et a11959) on the magnetic moment or g -2 value of the electron. Sandars & Lipworth (1964) then did an atomic beam resonance experiment with cesium that was similar in principle to the above neutron beam experiment and thereby set a limit to the electric-dipole moment of the Cs atom. They then showed (Sandars & Lipworth 1964 , Sandars 1968 ) that, because of relativity and the admixture of a nearby p state into the s state, their observed limit for the atomic electric dipole moment corresponded to a much lower limit for the electric dipole moment of the electron. In this way, they set a lower limit of 2 X 10-21 cm for the electric-dipole moment of the electron. Subse quently, the sensitivity of the Cs experiments was improved by Weiss kopf et al (1967, 1968a,b) , leading to a limit of 3 x 1O-24 cm. Finally, with a metastable xenon beam, Player & Sandars (1970) set a limit to IDI for the electron of 2 x 10-24 cm. The most recent electron measurement is much less sensitive but is of interest because it was made with a totally different technique. Vasil'ev & Kolicheva (1978) obtained the limit of 3 x 10-22 cm by seeking to detect a small change in magnetic flux caused by the flip of the electric-dipole moment when an electric field was supplied to the sample.
Muon
Several experiments have set limits on the electric-dipole moment for both positive and negative muons. These experiments utilized the muon storage ring at CERN, which has primarily been used to measure the magnetic moment or g -2 for the muon. One of these determinations, by Bailey et al (1977) , is based on assigning the entire difference between the experimental value of g -2 and the quantum electrodyna mic theoretical value to an electric-dipole moment for the muon. This led to a limit for D/L of 0.74 X 1O-18 cm. The same group with a modified procedure also set a direct experimental upper limit (Farley et al 1978) to D/L of 1.05 x 10-18 cm for both the positive and negative muon.
Proton
The first indication of a limit to the electric-dipole moment of the proton was the value 1 x 10-13 cm set by Purcell & Ramsey (1950) and Sternheimer (1959) from an analysis of the spacing of the known atomic hydrogen energy levels. This limit was lowered to 3 X 10-15 cm by a study of the free precession of the proton, as described by Sandars (1975) . Khriplovich (1976) , from the limit set on the electric-dipole moment of the Cs atom, concluded that IDI for the proton must be less than 5.5 x 10-19 cm. Harrison et al (1969) devised an ingenious, but somewhat compli cated, molecular beam resonance method for measuring D for the proton. Sandars (1967) and Hinds & Sandars (1980) increased the sen sitivity by lengthening the apparatus to 20 m. They chose to study the molecule 205TIF because it is extremely sensitive to a nuclear electric dipole moment; the large size and structure of the TI nucleus permits an exception to the general theorem that a charged point particle in equilibrium under electrostatic forces has no contribution to its energy that is linear in its electric-dipole moment. The experiment also depends l on the nonlinear variation of the molecular electric field over the nucleus.
A schematic diagram of the apparatus used in this experiment is shown in Figure 7 . The proton studied is the odd S 1 / 2 nucleon in the TI nucleus which is bound in a TIF molecule. The primary transition used is the nuclear resonance mTI = -!� ! for the J = 1, mJ = -1 rotational state. Since mJ does not change, there would ordinarily be no difference in electrostatic deflection properties with and without a transition and the resonance would not be observed in a normal molecular beam deflection and refocusing experiment. However, the resonance can be observed if four separated oscillatory fields are used, with the first inducing a transition from an mJ = 0, mTI = -! state to the mJ = -1, mTI = -! state whereas the last osciIIatory field induces the same transition in the opposite direction. The middle two oscillatory fields (Ramsey 1980a ) then serve as coherent separated oscillatory fields to induce the primary transition, which becomes observable since the molecule after such a transition is left in the mJ = -1 state by the final oscillatory field and wiII therefore not be refocused in the final in homogeneous electric field.
As in other electric-dipole moment experiments, the direction of the electric field is successively reversed and the corresponding resonance frequency shift is observed. When both groups of experiments are combined the value of D is (-1.4 ± 6) x 10-21 cm or, with the upper limit taken as twice the experimental error, the limit on IDI for the proton is 12 x 10-21 cm. A more sensitive version of this experiment by A Reoi on 
Hyperon
The neutral hyperon A 0 is ordinarily produced with partial polarization and its polarization can be measured from the asymmetries in the decay A 0 � p7T -. Even though no external electric field is supplied, there is in the rest frame of the hyperon an electric field proportional to (v / c) x B.
If there is a A 0 electric-dipole moment, it will interact with the above electric field. This interaction then determines an experimental limit for the A 0 electric-dipole moment as was first done by Gibson & Green (1966) . From such an analysis Baroni et al (1971) later obtained a limit for D of 8 x 10-1 5 cm. Subsequently, this experiment was repeated using a new apparatus by Pondrom et al (1981) , who found the upper limit on D to be 1.5 x 10-16 cm. Lee (1973 Lee ( , 1974 fl. Eichten et al (1980) (MW, H) g1. Ellis et al (1980 Ellis et al ( , 1981 (this paper has the interesting characteristic that it estab lishes an order-of-magnitude lower limit to D of 3 x 10-28 cm) h1. Crewther et al (1979) Most theories predict smaller electric-dipole moments for muons and electrons than for neutrons or protons and the latter are predicted to be comparable to neutrons. For example, a model studied by Lee (1973) in which CP violation is associated with the Higgs bosons predicts D for the neutron, muon, and electron to be 10-23, 10-25, and 1O-3 2cm, respectively. On the other hand, Pais & Primack (1973a,b) in a theory that incorporates CP violation in the leptonic weak current predict D for the neutron, muon, and electron to be 10-2\ 10-2°, and 1O-24cm, respectively. Even in this case, however, the most critical comparison between theory and experiment is with the neutron. For this reason, in the following presentation of theoretical predictions of electric-dipole moments, numerical values are given only for the neutron.
THEORIES OF ELECTRIC-DIPOLE MOMENTS
The predictions of various theories are presented graphically in Figure 8 . Each theoretical prediction is represented by a block of equal area so the height of the block is correspondingly diminished if the prediction spans several decades. From Figure 8 it is apparent that it is highly desirable to lower the experimental limit on the neutron electric dipole moment to distinguish between the different theories. In particu lar, of the two categories of theories most favored at present, the ones that attribute the CP violation to the exchange of Higgs bosons predict values of D � 10-24 cm, whereas those that attribute it to additional quarks give D � 10-28 cm. The experiments now in progress should soon distinguish between these two categories of theories.
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